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DUPLICAT 



MARKING SYSTEM AND METHOD 

The invention relates to a marking system and method to facilitate the 
5 identification, authentication and quality control of packaged products, 
particularly but not restricted to food and food products and other similar 
organic products of complex composition. The invention is also a packaged 
product carrying such a marking for use in such a system and/or in accordance 
with such a method. 

10 

The invention relates to packaged products which are typically placed in 
containers (which term is intended to encompass containers of any suitable 
type) at a manufacturing or distribution centre for onward shipping to a remote 
, site for use, storage, consumption, sale etc. 

15 

There is a well understood general desire to be able to monitor and track such 
a product at stages in. the fabrication and distribution process, particularly 
where this is a food or food product, other product intended for human or 
animal consumption, or other product where close monitoring of the chemical 
20 composition might be critical. In particular the need might arise for 
subsequent testing of samples from a batch of packaged products at a point 
down the distribution line. 

Such a need might arise for example for authentication purposes, for example 
25 to check that a product is original (or at least is of original quality, and not an 
inferior counterfeit) in the case of branded products, products of protected 
denomination of origin and the like; or quality control to ensure that a product 
meets a quality, safety or other composition specification standard; or to check 
and detect whether a product has been adulterated; or to check and monitor 
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degradation of quality over time, by ensuring composition remains within a 
predetermined satisfactory range; or for various other purposes. 

Various analytical techniques exist to determine the overall chemical 
5 composition and/or the concentrations of particular target chemical species in 
such a product. It is possible to carry out such analysis on representative 
samples taken from a batch of previously packaged products, and to make a 
comparison either with standard reference or predetermined specification data 
or with data collected from that batch of product prior to packaging. An 
1 0 assessment can be made then of whether the composition of a sampled product 
meets such predetermined parameters for the purposes discussed above. This 
requires careful maintenance of a paper trail or other data record referring 
back to the point of packaging to ensure that subsequent batch sampling is 
matched with data relating to the product at packaging, which for complex 
15 production and distribution networks can become cumbersome, inefficient and 
slow. 

There is a general desire to provide an authentication system for identification, 
authentication and quality control of packaged products, which can be carried 
20 out by screening samples from batches of packaged products themselves 
without the need for such complex cross-referencing. 

In accordance with the present invention in a first aspect in its most 
comprehensive concept the invention comprises a methodology for facilitating 
25 the identification, authentication or quality control of packaged products, 
which methodology comprises: 
in a first marking phase: 

obtaining data representative of aspects of a predetermined desired chemical 
eompositiorrfbr-me-produetj 



processing and digitising the data; 

recording the digitised data on a machine readable data storage means 
provided in association with the packaged product, in particular in direct 
mechanical association with the packaging thereof, and for example being 
incorporated into or onto or as a part of such packaging; 
and in a second authentication step: 

applying a suitable data reader to the data storage means to read the recorded 
data; 

chemically analysing a sample of the product to obtain data representative of 
aspects of the actual chemical composition for the product; 
comparing the results of the said analysis with the recorded readings within 
predetermined tolerance limits. 

Making this comparison allows an assessment to be made of measured 
analytical data from a sample taken from a packaged product against reference 
data contained in or on or in direct association with the package. It is not 
necessary to refer back in any way to other sources of information. A rapid 
assessment of whether the composition of the packaged product is within 
tolerance limits of a desired composition range can be made, for example to 
check its authenticity, to check its quality, to ensure it has not been adulterated 
or has otherwise degraded etc., can be carried out with reference to the 
packaged product alone. A simple, rapid and automatic screening system for 
such products is therefore provided. 

The machine readable recorded data comprises an indication of an expected 
result , for the subsequent chemical analysis step. If this expected result 
corresponds, within predetermined tolerance limits, to the measured result 
when a sample is subsequently taken, a batch so tested may be passed. If the 
comparison reveals that the measured result is outside such tolerance limit s, 
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the batch may be rejected and/or passed on for more detailed analysis or other 
further processing. 



It will be apparent that this reference data could be obtained in a number of 
5 ways. Reference data might be representative of established composition 
parameters from established limits or specifications. Reference data might 
include compositional information obtained from periodic testing of the 
product to be packaged. This may be irregular representative testing, or 
specific testing of each batch, such that the recorded reference data 
10 corresponds to analysis data specific for the product within a particular 
package. Reference data may include combinations of the foregoing. 

In a particular preferred embodiment the reference data is obtained by testing 
of a representative sample for each product or batch of products at the time of 

15 packaging. Thus, in the preferred embodiment, the marking phase of the 
methodology is modified to comprise the step of analysing a sample of the 
product, prior to or during packaging, to obtain reference data representative 
of aspects of a predetermined desired chemical composition for the product. 
Accordingly, the authentication phase of the methodology is preferably 

20 modified to comprise the step of repeating the chemical analysis of the above 
marking phase to obtain data representative of aspects of the actual chemical 
composition for the product. 

It will be understood that the overall methodology includes a marking phase 
25 and an authentication phase which are likely to be carried Out remotely from 
each other in space and time, and independently. Accordingly, the invention 
in a further aspect comprises a marking method to facilitate the identification 
authentication or quality control of packaged products, and in a yet further 
aspeclr— comprises — an — authentication — method — for — the — identification,. 



authentication or quality control of packaged products marked in accordance 
with the foregoing, the respective aspects of the invention comprising the 
marking phase and authentication phase as above described performed 
independently. 

The analysis method comprises any known method of chemical analysis 
suitable for obtaining data representative of the composition, or aspects 
thereof, of the product in question. Particularly preferred are analysis methods 
which generate data that can be easily processed, digitised and stored. It is 
desirable for the analysis method to be repeatable, and to be relatively 
independent of test conditions, to ensure consistency of results regardless of 
where the test is performed, and hence accuracy of comparison of analysis 
data with reference data when the analysis step is carried out by a number of 
different users at a number of remote sites. 

In a preferred embodiment, nuclear magnetic resonance is used for the 
analysis step during the authentication phase. More preferably, nuclear 
magnetic resonance is also used to provide an analysis of the sample to create 
reference data during the marking phase. 

The invention relies on the creation of reference data that is then recorded in 
machine readable form in direct association with the packaging. In the 
preferred embodiment, this reference data is obtained by batch analysis of the 
product to be packaged, for example during manufacture or otherwise prior to 
or during packaging. The reference data may optionally further include 
additional compositional data derived from standards, reference specifications, 
predetermined tolerance parameters and the like. 



The reference data produced by this analysis step and/ or obtained otherwise 
from reference or specification sources is collected and digitised to convert 
raw chemical composition data into a recordable, readable and processable 
form. In particular, this stage might be carried out under the control of 
suitable computer software or a suitably programmed computer, for example 
comprising the steps of collecting raw analysis data and/ or reference data 
from reference or specification sources, digitising the data, transferring the 
digitised data to the input of a suitable data processor, processing the data as 
described and outputting the processed data in a form suitable to be recorded 
on the data storage means and/or to provide a set of instructions for the 
fabrication of a data storage means such that the data is readable thereon. 

The data storage means serves as a record of the reference data. It provides a 
machine readable digital data source in direct association with the packaged 
product to avoid the need for an extensive paper trail and to ensure that a 
simple testing and screening process can be carried out with reference to the 
packaged product alone and without reference to extraneous information 
sources. 

A range of potentially suitable data storage means will suggest themselves, 
and will include optically, electronically and magnetically readable devices 
and/or areas on or comprised as part of the packaging. Suitable reference data 
storage means might include magnetic strips, smart chips etc., and optically 
readable areas, in particular in a preferred embodiment comprising optical 
areas of light and dark markings and/or colour and/or grey shade markings in 
one or two dimensions, such as bar codes or the like. 

For many applications, bar codes will be particularly preferred. Bar codes and 
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which should facilitate use of the system in accordance with the invention. 
Moreover, in relation to the preferred analysis method using a NMR spectrum, 
data transfers particularly effectively to a linear grey-scale bar code, which is 
accordingly especially preferred. 

5 

A simple linear barcode or other optically readable structure may be used. 
Alternatively, a plurality of barcodes or other structures inay be provided for 
example to give measurement of different compositional aspects and/ or of 
expected compositions varying with time in store, to give a representation of 
10 shelf life or similar. More complex optically readable structures, for example 
comprising multiple sub-structures and/or having two-dimensional extent can 
be considered to give more information. 

The reference data may be stored on the data storage means in directly 
15 readable form, or in an encrypted or otherwise secure form. 

In the authentication phase, the reference data is read by a suitable reader, 
which depending on the data storage means might include a magnetic strip 
scanner, a smart chip reader, an optical data reader such as a bar code reader 
20 or- the like. As has been noted, optical readers such as bar code readers are 
particularly preferred, being simple and effective, and being systems which are 
already familiar in relation to packaged products of this type. 

An analysis step is carried out using a suitable chemical analysis method, such 
25 as NMR. The reference data has been created with reference to this analysis 
step, and in particular has been created by the previous carrying out of an 
equivalent analysis step on a sample of the packaged product. A comparison 
is then made of the results of the analysis to the predetermined reference data 
within predetermined tolerances. This comparison step in particular is carried 
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out automatically by an analysis system, for example by passing analysis data 
to a comparator, which conveniently comprises the processor of a suitably 
programmed computer, making the comparison, and outputting the results in 
an operator readable form. In an optional further step, the result is displayed, 
5 for example by visual and/or audio visual display means. 

Comparison is made within predeterrnined tolerance limits, for example to 
judge quality or acceptability on a pass/fail basis. These tolerance limits may 
be stored as part of the reference data, may be prerecorded within the 
10 comparator, or may be input by or otherwise applied by a user at the 
comparison stage. The reference data may include a series of tolerance limits 
and/or a plurality of reference composition ranges corresponding for example 
to different levels of product degradation, so that the system can give an 
indication of shelf life or similar. 
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In accordance with a further aspect of the invention a system for the 
identification, authentication and quality control of packaged products 
comprises: 

a machine readable data storage means provided in association with the 
20 packaged product, in particular in direct mechanical association with the 
packaging thereof, and for example being incorporated into or onto or as a part 
of such packaging; 

a marking device for processing digitised data representative of aspects of a 
predetermined desired chemical composition for the product and recording the 
25 digitised data on the data storage means in readable form; 

an authentication device comprising a suitable data reader to read the recorded 
data on the data storage means; 

a chemical analyser to analyse a sample of the product to obtain data 
representative of aspects ofihe uctotin Stiet^^ 



a means to compare the results of the said analysis with the recorded readings 
within predetermined tolerance limits. 

As before, it will be understood that the marking and authentication processes 
5 are likely to be carried out remotely from each other in space and time, and 
independently. Accordingly, the invention in a further aspect comprises a 
marking system as above described to facilitate the identification 
authentication or quality control of packaged products, and in a yet further 
aspect comprises an authentication system as above described for the 
10 identification, authentication or quality control of packaged products marked 
in accordance with the foregoing. 

Preferably, the marking system will be provided in association with a chemical 
analyser, conveniently to carry out an identical analysis to that carried out by 
15 the authentication system, to analyse a sample of the product to obtain data 
representative of aspects of the chemical composition for the product prior to 
or during packaging, and data processing means to collect and digitise the data 
and convert to a reference mark for application by the marking system. 

20 Optionally, the authentication system includes display means to display a 
result to a user. This may take the form of an alphanumeric display, coloured 
lights, sounds and alarms etc. in any suitable combination. Since the system is 
primarily intended as a screen it will often be sufficient that the display is 
adapted to display one of a small number of discreet results, and in particular 

25 to. display a pass/fail result. 



In accordance with a further aspect of the invention, a marked packaged 
product to facilitate identification, authentication and quality control of the 
contents thereof comprises a product retained within a container and having 



10 

associated therewith, in particular in direct physical association with the 
container and for example on or comprising a part thereof, a machine readable 
reference mark incorporating prerecorded data indicative of the expected 
chemical composition of the product, and in particular prerecorded data 
5 relating to the chemical composition of a batch sample associated with the 
product. 

The invention is applicable to any contained chemical product where there 
might be a desire to track composition and detect changes in composition for 

10 any of the reasons set out herein above, for example in relation to concerns 
about authenticity, maintenance of quality specifications, adulteration, 
degradation over time etc. The invention is particularly applicable to food, 
food products and the like. It is also suited to other products for human or 
animal consumption or use where similar safety issues arise, such as 

15 pharmaceutical and cosmetic products. It is also suited for use with other 
products where similar quality control and specification issues arise, such as 
fine chemical and agrochemicai liquids. 

References herein above to packaged products coyer any such products when 
20 placed in any suitable containers for onward distribution or storage and the 
like, including consumer products in bottles, cartons, jars, packets, sachets 
etc., and contained products contained for storage or shipping on a larger 
scales in barrels, vats, tanks etc. 

25 In all such cases, the present invention provides a convenient and effective 
means to batch sample and screen remotely distributed or stored packaged 
products themselves by virtue of information stored in direct association with 
the packaged product and without requiring reference to any extraneous 



information sources. 
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The invention will now be described by way of example only with reference to 
Figure 1 of the accompanying drawing, which illustrates an example of a bar 
code marking suitable to be incorporated into the packaging of a packaged 
product to put the foregoing invention into practice. 

Figure 1 illustrates an NMR barcode generated as a greyscale projection of a 
ID 1 H NMR spectrum. The depth of colour is directly proportional to the 
peak intensities of the NMR spectrum, so by scanning the barcode the NMR 
spectrum can easily be reconstituted. The NMR barcode is representative of 
reference data for the product, and is most conveniently obtained by NMR 
analysis of a sample of product before or during packaging, using 
conventional NMR apparatus. 

By associating this barcode with a target product, such as a protected 
denomination of origin or branded product, perhaps as part of the packaging, it 
would be relatively straightforward to confirm that what is in the packet 
produces the same NMR profile as that defined by this barcode. This can be 
done by repeating the NMR analysis of a sample of packaged product using 
conventional NMR apparatus for example at a remote site. 

The actual result is compared with the expected result provided by the barcode 
in direct association with the product to ensure correspondence within 
reasonable tolerances. It becomes possible simply and quickly and without 
external reference for example to check that a product is original (or at least is 
of original quality), to ensure that a product meets a quality, safety or other 
composition specification standard or to check and detect whether a product 
has been adulterated. 
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Another possible use is to confirm the age of a product. Multiple NMR spectra 
of a perishable product can easily be stored as a barcode with a similar depth 
as the one above. By matching the profile of the product inside the packaging 
to a time course of expected profiles from a particular product it should be 
5 possible to estimate the approximate age of the product. 
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